Recent inelastic neutron and x-ray scattering measurements of lattice vibrations in superconductors revealed exceptionally strong electron-phonon coupling in many materials. In the cases of conventional superconductors, it is well described by standard theory; in copper oxides it is entirely unexpected. One can take advantage of this strong electron-phonon coupling to investigate electronic charge degrees of freedom by measuring phonon spectral functions. One can obtain detailed information of the superconducting gap as well as the competition between charge density wave and superconductivity. The talk will survey recent results beginning with conventional strongcoupling superconductors YNi 2 B 2 C and NbSe 2 , then moving on to unusual charge fluctuations that renormalize bond stretching phonons in cuprate superconductors. Interaction of a crystal with a permanent external electric field is well known in form of macroscopic phenomena, such as elastic deformation and converse piezoelectric effect. The atomistic origin of the corresponding physical properties of solids (elasticity and piezoelectricity) may be understood on the basis of precise investigations of the atomic movements induced by an applied electric perturbation. In our studies we investigated the response of ferroelectric LiNbO 3 single crystals to a perturbation caused by a pulsed external electric field. Using a stroboscopic like (modulation-demodulation) technique, involving periodic switching of the amplitude and direction of the applied field, which is described elsewhere [1]. For the periodic modulation we switched a high voltage (HV) with U ~ 1kV. To measure at the resonance frequency of the crystal system, the modulation frequency of the applied voltage is in the wide range of 1Hz -10kHz. The time-dependent crystal response was studied by measuring ω-rocking curves of a few Bragg reflections. Sufficient statistics where collected by summing up over about 10 6 succeeding HV cycles for each ω-angle of a rocking curve.
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We performed our experiment using a home lab X-ray source, with a high resolution four-circle diffractometer and an open point detector with a high counting rate. The samples were produced in a sandwich like structure with a 0.65mm thick z-cut LiNbO 3 crystal plate covered by thin Gold contacts on both sights. Macroscopic bending mode vibrations of the specimen could be excited and visualised using Resonant Ultrasonic Spectroscopy (RUS) calculations. These bending modes are detected by time resolved X-ray diffraction from periodic oscillations of peak positions of near surface Bragg reflections. Due to the [001] orientation of the crystal plate we probed two symmetric (00L) reflections quantitative but a few (H0L) (with L>H) reflections qualitative accessible in Bragg geometry. In addition, significant periodic variations of relative Bragg peak intensities could be resolved if the cycle frequency of external perturbation coincides with an eigenmode of macroscopic mechanical vibration of specimen.
Changes in the order of 5% have been observed if the external E-field of 2kV/mm is switched within 200ns at cycle frequencies of 4.45kHz. Figure shows resonance After languishing for many decades as a technique mainly for aligning single crystals, neutron Laue diffraction has been reborn thanks to the success of X-ray Laue diffraction for protein crystallography at synchrotrons and to the development of efficient large-area image-plate detectors. The Laue technique with thermal neutrons is proving very successful for small-molecule crystallography on crystals frequently no larger than 0.1 mm 3 , first on VIVALDI at the ILL in France [1] , and now on KOALA at ANSTO in Australia [2] , and is opening neutron diffraction to fields of structural chemistry previously deemed impossible. The volumetric view of reciprocal space, such a strength in the detection of phase changes, incommensurability and twinning, does come at a price though: all scattering, inelastic as well as elastic, contributes to the observed Laue patterns. Can we turn this to our advantage?
The geometry of the projection of the four-dimensional dispersion surfaces of coherent inelastic neutron scattering [3] onto the two dimensions observed by neutron Laue diffraction is derived. The scattering from low-energy acoustic phonons dominates, resulting in a 'bow-tie' of thermal diffuse scattering symmetric about the plane of diffraction for each Laue spot. Simple analysis of the shapes of the 'bow ties' for different Laue spots permits direct and rapid determination of the sound velocities, with no need for particular alignment of the crystal on modern Laue diffractometers with large-solid-angle detectors. Experimental Laue patterns for Al 2 O 3 from VIVALDI illustrate several
